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Abstract of JP91 31 345 

PROBLEM TO BE SOLVED: To detect a valve 
ring part with high accuracy by extracting a 
heart wall contour from the ultrasonic image of 
the major axis cross section of a heart part 
photographed from an apex part, obtaining the 
center of gravity of the heart wall contour, and 
detecting the valve ring part according to the 
prescribed condition among multiple points on 
the heart wall contour deeper than the center 
of gravity. SOLUTION: For the processing of 
an ultrasonic image, a heart wall contour is 
extracted from the ultrasonic image by the 
automatic tracing method in a heart wall 
contour extraction part 5, and the center of 
gravity CG of the extracted heart wall contour 
is calculated in a valve ring part detection part 
6. Multiple search points P1-Pn are set on the 
heart wall contour in the region (region lower 
than a line A) deeper than the center of gravity 
CG of the heart wall contour, and the curvature 
of the heart wall contour is calculated at 
positions of multiple search points in the valve 
ring part detection part 6. Two search points 
Pa, Pb showing the largest curvature value of 
local maximum curvature change point are 
detected as the valve ring part, and they are 
conrected analogously to the extracted heart 
wall contour by the manual tracing method in a 
heart wall contour connection part 7. 
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§ ^ i |frlBM^ifili^±<'>S#SE^ SlaHW^ i: (7)31 

8(flBSS[/S€-^i:Sii^0ii®<»iSi:©S§»<»*(n'>'S 
< 1 oicS^t^-CffItB#til8li^«5ai1"*-t***® 

<o$«tf>. friBm<o<ty t3i?t^fiiB'C^s^iB±<')isi»^ 
[»*«6] Bijfa^a^#^'c<»fiiB'C^s«ii5<ott 

(4St(D8ggt. |!IiBaSi/S&'!fifIIBS#3tii^±<»S 
*<0'>'fe< tt 1 0(C»-:5t>Tfl5B#tBSIl^«ltiJt^C 

$ttdiL. s(riB<i>s^iP«)«'D*^*). B!iiai6<fcy t 



^ttttiL. S5!E-Dg$filP(?)«'C-^**tf). HtIsBl'DJ;iJt 
;^ t^fIIE'QlllHll5±<Dlga^.<0**' t>PSS(D^W- Lfc 
A<-pT2/5^#^aitLr^tiiL. Sr3B'C?M«ilIliBiJtB 
2,S$lfg.5;«t^aSUT:i|{FlEiDlitftll5S<SiEL^ «IK 

$i5(Da'C^£5R4fe. 855B'DS«iP±«iia/S<»*A^b^tos 
ab $*ifc'C''^feSP*^bErs!itES<o* y it^icfeSfriE'D 

1 0 1 •b'jim-^hmm^Mz'bumm'Si 
«r!E'&s»iP<»a'i>£*to« i^IsBa'L^<fc y tmi^m<b 

[§I*«111 iirtB«iai#Rli. «ltBaSc)S#>!?t?a) 
BtlfE'CvSffilProffl*. HJrsB^ia^&^irfrtE^^aiHS 
±(7).C>5feSlli:<OI§^« |{rtB1gS!t)S#^ifItBM«alE« 

a^tOSlBl, SiIfBlgfa^«-'*i:«ItB®^!«iS^-t<»^ 
^;-ffi^S®a«»4a6t(»S6^, BiIgB1tiSt)S€-''fi:«'piii® 

is^ttas-r -5 ^ t * ^at.-r s iB«<ofit:«iii 
[is^iii 2] ^^^mi>^hSL§^^iltz^bm^^oymm 

1|frtE'C>SlftlB(0S'C>*3f««). «rIBS<C?J: y t^l^MB-O 

fifE#tsfiPi=S':Jt>r<>«jimiB$^aii-*#si** 

1 3 ] ib^m^ b<S» * *tfc.DIBSPO)ft«ilBr 
l5fE<C>ll«ia!<0S'C>*«to. HlffiE'O* y taKt>|l||B'0 

i5iB<D'll»IP<0*'t>^*A. mUM.'bi^ y tiSt^BllB'D 
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if&m0mt<D3&m. mumiSi^^ tmmm<omt<!) 
B^Jf^<Oil^lP©ll<c.^$3^^4^), SJEa'DJcy tjit^miB'D 

tSUS^i^iE-r^^fS^. 

&«rffriBB'C>J: iJ '&MfB<&S{6$IS±<7>4S»ijK 

<D*A^ P> 3rS<D Ifeft^ir Lfc*<o -C^^gp^^ttJ -r^^a 

[000 1] 

^f:'CMa>ft$iliiSrSi(DM#ie^itit;!)' ^ #lH8li$«liti-r 
[0002] 

2 (at o T *j y a>;<s^a-e s . a^t 1 3»^.^fi^f> 



[0 0 0 3] C*lb(7)iBm(Ol^»r^f"CW^<0^-'5' 
Rf(3)||jit!)$ifffi-r-5c:.t(:<J;-oTf7'tf*74x^. Jifib', , 

019 (a) izmuif A (onmm&^ mm ib) .d- 

[0 0 0 4] /C^M$nll5(Oi4ai*)i(Cli, VziiT;UhU 

xsfeiz:«i:»J**i-5. 02 0 (a) icv=.3.7yuhu-x 

jifelCj:S/DI|(7)^?P. I^H (b) (ciiS hU-X;4(Cj: 
^'i>M<»tHlP. Pill (c) (citigift hb-X;4(rcfc-S<D 

^SITFU^^^^^iSNAKES (M. Kass. e 
t. al:Int. J. Computer Visio 
n. 1, 321-331. 1 9 8 8) Oi^JifDSiSIP 
(D* X ;U/ - > ^ BSBS ^ li-tf A< b ififtt * -a- "C?? < t 

'"^[o 0^0-5-]-^ ::"?r=t?rv u^^ 
1112 0 (a) <Dj:3ic, #^sp^^^'^?^^'e> (Siw 

[0 0 0 6] iB«-\>i4:««<0'D«K«gffl<S(i> 

[0 0 0 7] gl!)hU-X;*-\!>^it!l hU— X3t|J. fc 
[0 0 0 8] L*^L. hl'-XJi(:iiU(Cj;yttai^l 

X^ir J; y . #»815$lia-eig-.y|Sl'JC'C^II^IPA<^b 
til A<^?r Fiji's:*. 
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[000 9] 
[00 10] 

[00 11] *«B^ic.t^jB#-ffiiijt©ftiS:&J4l±, lb 

^m^^m^t^tzibms^oimmmom^&mmif^ y> 

[0 0 12] *l6B^(Cj:i,®§aiiitroMa**(*. <D 

[0 0 13] *f§B^(c<fcSig#SSiS^<o«as:^;i(i, 
ftit.Ox 3 -laaic J: o r SUS *tfc-OliaSP<DS*llilBrii 

omm^hibrnkif^^mmL. mu^u^^(nm.i>mi 

to. strlHM'Dcty t;it^|itSB<C,^SteSJ±<D«DtiS(7)**^ 
[0 0 14] :»:ieW(=<l:^jli$dSSMiO!>«&S^£(;i:. ig 

(Oii^^A^b'^>illSl^^lll^diL. fiiB'DM«iP(DS«c,»^^ 

A. BJIBM/OJcy tSL^B5IB'L»S«im±ro«St^cD«;!,N 

[0 0 15] *fgB^lcJ;SS^ail^<Dja9*;ili. g 
ftiI^,M 3 -El;* (c J; o -CS^ $ *ifciDllSg|Ja)S*flffliai 

It). tiU^ib^ y t«L^BilfB<tS^IP±©^a^<04»A^ 
b Rff Ifeit (c L *< o r 2 ^ ^ #11 gp i: L r «J a L , 
irsB'L'g^llI^ MfB 2 ^ ^t^^mt L r MB<&§ 

[0 0 16] :»:«iqi=J:l)€#%ii«|(D«|i9j&^(d:. 



fcaxT. fllB'Og^Jnrol't^^to, fIaB'DillH$P±tg 
i-ja:^l=&SmB'0S^$P±OlSStJii<')4>]!)'&»rS(0l[k 

<4^i= L fc A< o r #^ sa ^ sitb -r * c t ^ »#fa 1 1 * o 

[0 0 17] :$:fgB^lc,):^^#ig£iii^0)«!l9^Sli, <C« 

[0 0 18] :$:nmzi:i>m'S^m^<omm^s.it. 
'DM^m*«iaits#ei:, iiiB'tiifiiProa'C,*** 

Ih. mim'bi:.<')t^l^«tin<bU¥i1»±<Dt&SliSi<D'Pi)^ 
<!:. frSB#tS8|5lcS-:JL^T<0«lte1««*Sai-r5¥St 
[0 0 19] :f:%Qfl(=,):'&@#^i!it0>«!iSSSSIi/'& 

ibsmnmmth^sct. mzibfini^om'bm 

to. bJsBM'C;'.*: U t,iSL^B^^sB^^il^■II5±<D^II^)t^<0+A^ 

sfriB'6g^fiJt]jiifB2/;s$ja.5;t8t$ji^Lr 

[ 0 0 7. o ] :$inmz hm'S».m^<r)mmmmMt. i§ 
ftii,Dx n -mmz J: o r $ htzibm^o§:tAmik 

*to. »jtBm'£><t:y ^,;SL^BatB'i>s«lP±©ss^^<o+ 

*^bBrS©lfeft(=LfcA<oT#IISP*«ai-rSttai#S 
[002 1] **B^(r*SS#-fi®^tf>flia^g(i. ^ 
a)Biii;!)N^'C>g«i$P$Mm-r-S^g!:^. litfB'&SIISIsa) 

M'L^^^to. HfrfB«'C^.^: y t;iL>B55B<£?il^lI5±<OlgDt 

)i5©+A^b3fS<ol&^+l=LfcJ!)<or#^ssp^: LT«iaj-r 

■S^et. |!ltB#^2m=S-:Jt>T.DlSB6«Sii^^ai-r5 

[0 0 2 2] *«B^icj;SS§^iii^<»«iS^gii. g 
gut"! a -Hljiic <fc o r Jifj* *i,f='DBaSP(DftaiBiS 

<DB^*^b'i>s«i?i5$ttai-r4^st. sria'C^g^ai© 
S'&^^to. iirtBi<&j: y tmi^ni&'bmm^±om 

^a)+A^bRlfS<DISI#|cLfc*toT2Mi^#»S15iLr 
^^th-T'S^Si:. iHB<i>S»SBi:friB2^.^^,v^i^ 
iiSLrB!rlB'&S^ll5*^iE-r^#St, wlti^lEm 

tz't>m^1!i\z&rSl^Xl^>mmnimathmt * * 
fli-r-5. 

[0023] :^nwzj:if&^^mm(omm^mt. <& 
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|glI5±«SiMi(»*A^ b^<f)^tii $*tfc'D^feS|5/)^ bar fj 
tBS'CoJ: S^lc ft ^1|itfB<C>SftllS±(0|g»/jS(D4>;!)^ ^ 

[0 0 2 4] ^S!iSfcl±¥Si!lhU-X(cJ;y. ,D=feSI! 
*Sll!A<«3ttl**lS. CO/DSInlPlCli. <i»i#<»lftinA< 

s:K**iri^*. 'DSfSinA>b#$sg|iA?^tii$*i§, c 
[0 0 2 5] ;*:^wr(i, Js^jfi^M^OftSSP-^cDSti 

[0 0 2 61 *fc, *^B^lcfcL>Tli. ^ftSrtx-cDja 
[00 2 7] ;i(DJ:a«=LrS6ia$*Lfc2oro#ifta5^ 

[0 0 2 8] 

X2f:n-LT, HS[fBffisi53. 3>v-7U4, .osism 

tttliSi!5. #^^:^tti06. iD>§l$tini^IESi:7. <&t»gg 

0*L<?LN«#;«|^8f^S(c<fe yS«JiE^i*ifc'>^f < t 

C(Dia#iffilii^(i, 019 (b) lC^vLfcJ:5(=. 
g|:A'&l§ig$tif='D>IIIS|t0}fi$it»riSa)ffliaSlrSlt (B^ 



[0 0 2 9] 'O^fafntttbSPSIi. 112 0 (b) (C^L 
hU-X;i-V!'-. (12 0 (c) (C^ Lfc J: 5 
^f¥Sil!l K L/-X}£(-J: y , COMroifi^j^MA^b'D 

•v•:^$Ji^!iLll>^^a^iSLTt^< ci:ir<fcy.QS^ii5^ h 

SNAKES (M. Kass, et. al:Int. 
J. ComputerVision. 1. 321—33 
1, 1 9 8 8) lcfHiai**lfcJ:5^C^«)1^fiKLT33Ufc 
•L^SJSino^ T < ^» - > L -f ofig Si * 1+ A< b % 
|iS©.DStlll5(Cj£fa$1±Tff < i:L^-5^J4-C?fe*. Sift 

[0 0 3 0] #^g|51^5dlJa!6(i. 'Cj^JSilPtttha!5-ett 

aig|56-c«lai^FtLf■-#^gsp(rs-:^L^T, 'OStsiPttaisp 

fii|i#© h U-Xl*tT4-*5r . 0 2 0 (a) Ic^xLfcJ; 
{0 0 3 1 -] <&tlRlttSIS|18 It. •i&M^^i^XiH!? 

^stSI-rs. S*959i=(iS#«iii<t, ttaj$*i.fc'5il 

[0 0 3 2] ?Rlc*ilfs«)^^^ga)f^ffl(col^-c§iB^■r 

i>. *-r. 'OSISSSro^iE. 0*yT:::a7yi/hU-X 

Bij#a)flisic(i, .c>ii^iP«aisii5-pttaj**if=<c>Stt 
[0 0 3 3] ca>#lfta>«ltijM3i(=i;):. ftU'^ms^ 

I*, 5a3i<D^-K^:t'<U-'5'A<3>v-;l.4$M 

[0034] (m 1 o*- K) m 1 Kit. SIS h 

02(C|g1<D^-Ka)ftLa*IIII$*t. 031=. 
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[0 03 5] tt. <i>S*«SlltttliS|5 5(rj:i.J. 112 0 

(b) (osfthu-x*(=j:y, a^'Mmm'^hitUia 
(=j:y^ai**i.S) (s 1 2) . 

Oo*>. l'DCG<feya?l^«l§E (!i^AJ:yT<^>fSl^) 
ro'L^M^IP±(r^tStCDfiS^^p| ~Pn A<IS^$^^, 

(s 1 3) . |g#«ii«±r-(i, gg*:*iaii:i*ytiii=ffi 

S-r*, S'i>CGJ;y;1!SLv$SfgEi:(i. y C G 

roya«l«fcy;^^t>^lSiLTs2l«$n.S„ g'OCGJ; 

y35L^«|«(04>S»fp±a)±X(Oil*^^^^Pl ~P 
n i:LTt<^:U^L. ±Ta)®m*^c,iSt»M(=ttai Lfcit 
iJ{6<)'>Dt(»@i9^$S5^#.Pl ~Pn i:LrtJ;L\ 

[0 0 3 7] Ii4ic«a<085m^p| ~pn IcPf'Sffl 
^©Slb^^-r. tt^A<«*<i^n5-r2oa)«56^Pa 

, Pb *fc(iffl^lEft®ffi;^jiS^*-r2o©gJ3R 
^Pa. Pb #«Sili:LT#IIS?«litifi|J6(cJ:y«| 
ai**i.S (S 1 4) . 

[0038] /&diS|i/i'b»f$$tlf=<i>liS?(D5^SrS0> 

^B#;^Eii^^±-c^(c#^^sPA<'^>3i^aIJ:ygi?l,^fi|J(c&s-r 

[0 0 3 9] lai 0(c5^-rj:-5(=, 'DS^^i^IE 

Li = { (Ci(X)-G(x))2 + (ci 
ftfe\ mi©*-KtP«|l=. li&CGJ:y3Elx««© 
<C?S^in±©±T(OiSS$^?^^Pl ~Pn tLXtJ: 
1>L. ^■C<DlimA^t)iltllt6<ll=tt^iiLfctk«M'JM»(Dl^ 
**8!^jSpI ~Pn i:LT=fc<fcU, 

[0 0 4 3] @7lC«g»<DS5g^Pl ~Pn •T?S[{ilLfc 

(OaS^^Pa . Pb *<, #^S|li:Lr#^SP«ltiia56(c 
J:y«ttii$^-& (S2 4) . 
[0 0 4 4] 'DSIcSP*^b}ifJ$*vfc't^8aSP<OS*4tBfS<0 

^i#^^®^±•c«(c#teg)5A<.c^^feSl5 J; y ilEL^^il(c^4g•r 
-scifiKicro-tfcayijfe^, m'S}&mmA<muwim 
T?fescD-e, ^^s^^aa)l'C>cGi©ffis^A<fit^fl)(i. 



SP 7 (C J; y , .£>y«i||5ttajS|5 5 T?ttai * *l/='DII*SI|I 
li, #fSS|!^ttiSP6-C^t(l*Hfc2 0(D#IS2|!Pa , P 

J*tfc'C,^SlBlI!|cjfi{W-r-5<l;5lcigI^?tL^ (SI 
5) , 

[0 0 4 0] (|g20)^-K) ^2<D^-K(i, ilSh 
U-X;4lc J:^ 2 orofiiti^cOStJSA^jiite* 
^m, 2O(W{g*i#(05t«A<jI*S$*l«#iI!lMx-X 

I. Uti. »1(D^-K-e(t. tt*A<:^tl^^^#fgS|5 

[ 0 O 4 1 ] S 5 2 K(»fiHl#BS$^-r , II 

*-r, <DS«IBttajSB5lcJ;y, 112 0 (b) (DSMh 
U-xa*fc(tia2 0 (c) <D#gi!lhU-X;4(Cj; 

y. jri$i£ia^A^&'L'S{^^lP«<«ldj$tl^ (S2i} . 

.L»CGA<. #flfi|J«SaiSP6(CJ:ymai$*l'5 (S2 
2) , 

[0 0 4 2] -eur, #*ia5ttUl«i56lcJ:y. /DBKIf 

(0 5 *>. 1<D C G J: y ail^lIlg5<D'Dil^fH±(CltS!ca)g? 
^^Pl ~Pn «Ul<»^^^&>!?i:, Sgil 

2 3) . (1) s(=2igSL(os:aiie$^-r, i^ 

i^ntJfey, Ci(x)li i Si®aSsg/^iPi (DliitT- 

Hia-r— ^'±1?©yffi«$$L. G(X) ttm<&CG(DH 
»x-^±T'fl)xffi^^$L. G(y) li«/frCGfl)®« 

x-5'±T'a)yMS*a-r. 
-G(y))2 ) 1/2 ... (1) 

'D^feSllA<#^SfflJi:LTlS;gli^J^^^rL*5i:l^9Ba 
[0 0 4 5] mz. 01 0ic35-rJ;9(=. 'DS^fPI^I 

SR7(-j:y, .c>M^iiittaiSi!5T?aai$tifc.5S«iii! 

1*. #teS|5«!tia5 6-l?feai*tlfc2 0©#*SS5Pa . P 
**tfc<bStell5l-jfiftl-f-5J;5l=»l3!*i-5 (8 2 

5) , 

[0 0 4 6] /jrfc. **-Kr'(i, S^KSftt^A^b^ 

-csg**iai(r, ttai**if='&s»^(Dfi'&«i:ysEi^*(- 

A<. ffiS»m©je/iai:ftS/ai:LT«'DCGIc«xT«C> 
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[0047] (»3<0t-K) ^3(7)^-Kli. iidh 

m-r-s. ia8i±ig3©^-K(Dflia#iiHi&^-r. *-f, 
'C^SIftll!»mSB5irj:y. 020 (b) rogahiz-x 

J4*fc(*ll2 0 (c) <D4iil!)hL/-X;£(rJ:y. ig# 

jSiS^A^b'Dii^mA<ajai**is (S3 d , 

(a) (C*-r<fc3(==ftlBlCifiiHS*lS (S3 2) , ^ 
LT, Z(0E.m^(Dm<bCGi3<, #«»«sai»6ic.»:y 
#ai5*l* (833) , 

[0 0 4 8] ^IC. #(dfiI^tti»6l=J:i-J. =Ai^0)5 

(139 (a) r'A(+). B(-)(7)l|lgJ) (;)H^lff^±lcSSt<J) 
SI^jSpI -PR A<lftSS*i. ^SftOgS^^Pl ~PR 
CD«->!j<k, !EiSatScaioe^i:LT<»a<OCGt<Dggsi*< 

umt^i (S3 4) 0 liisi^ajieii (d iE(=*Lfc 
jiy-cij-s. ncj3. «i ro^-Kti^fiii-. i<c^cg<*: 

y a? < flo:&«J©||«<D=«i^±<0±T<Diiim$gS5g/S 

PI ~pR fcurtjcuL. mj&(Dmm±(D±x<Dmm 

PR t Lrt.J;L^„ 

[0049] ^Lr. ^^^Pl -PR ^^[~mth^ 

m<Jio*>-Q. g*ii (g§) **-rio©jg!^^pa * 

fc(*!6ltSEil:<7)fii:*:^£^-ri o(DS55g;SPa 
SI<t:LT#tSS|5«iaiS|56(=J:y«im$4x«) (S3 5) , 

[0 0 5 0] #^S|5«ltliSP6(Cj:y. 

«<£>CGJ:ya?<. fioai&CGJ:y*ffl!ja)®« 

(13 9 (a) -Qki.-). u-)<D^m) <D=nm±lZ^^0 
^^MiPR -Pn *<tk^^*i. «ift<oaS^^PL -Pn 

»dl$*lS (S3 6) . JEEfcs «ia)*-KtR»l=s 

a.O C G J: y a? < mo£<|l©^iigE(DHft }f^±(D^T(Dili 

m$«S^^PL -Pn tLTtJiL^L. m&(j)mm±(D 
Sg^PL -Pn tLXtJ^l\ 

[00 5 1] mmiSiPl -Pn #>*icM-rs8i 

SI(D5*.T'. S^cli (ftft) 1 -^OSS^^Pb * 

fc(i3iiflE<k<Dli^^$55-rio<D}S5^;§pb A<. #^ 

a5i:LT#«r»«ai8iJ6(cj:y«iai*tL* (sa?) , 

[0 0 5 2] Jjffc\ lEgS^tfirofi^tLri*, S'DCG 

l~ll^^^^■5c^:(i^^<. 09 (b) (c^-r<i;3(c, S 
S^USWigE. F. G. ^#iSf-A©36gSsHa>4a 
H. IiSS«jtlS«aBO-CfeoTtl=J:l^, (2) st 

ir. a/ocGj;y3i?<, Moa.c>cG.fey*fflii<D^i^<D 

E^^J&±<DSsg/l5Pl -PR (D8i§tLi(right). a'OC 
GJ:yai<. fl-Da<0CGj:y2Effi!l(0M«<DHft»$±(D 
fiS^jjSPL - Pn ©86gtLi(left) (D^ajS^^-f. 
(2) iElcfcL^T, Of. )Slifi*«6a, Yi l±S*BiB 



0>±$»G. j|§t;%iiSit(£i50$frliS<l>CG^. 

iOfiS^jSPi i:Wy:^(fi](DS6sS^SL. Xi (iS^U 

Pi i:(»x^rSlO)SB«i^S1'. Li (left) (D^^iT^t 

mmiSLt< 1 o®#issiJt LT«ai$*L. l i (right) 

^, 

Li (left) =axYi +jSxi/xi 
Li(right) = ox Yi +^ xxi -(2) 
(2) 5ei=«^T (3) Jt$tSffiLTtJ:L\ 
(3) lElcfcLvT, a. &\tm^f!k^. Yi (iSSiii® 
(0±«G, S#jKiiS<HiSO*fc(ia.0CGi:, i# 
S(D^^jiSPi ^(Oy:&i^a>lilSI$SL. XilliS^H 

Pi i:(Dx:fi-|6]a)Sgg|$SL, X irltS^HSWeaSF 

*isia>ii«t*s-r. 

Li (left) =axYi +jSxl/xil 

Li(right) = axYi +)3x 1/xir -(3) 

(2) ^(=<t^r (4) sCS^fflLTt.*: 

i\ (4) 5t(=^Jl^r. ff, jSita^^a, yi 

iiffi<»±^G, tB^KaisjiGLgo^fciim'DcGfc, 
i#@<»fi5^^pi tcDyisisiomm^^L. xiiiia 

'OCGt. a'i>CGj:y tSiWO) i »B<D}S5^^i:(Dx 
?^l5l<0«6ilt*$L, Xirlia'DCGi:, a'C>CGj:yt 

mm i sa<D^^^t(»x:^ia]<Dffiifi*a-r. 

Li (left) =axYi +i8xxil 

Li(right) = ax Yi- +j5 xxir • -(4) 

iLX. m^ 0l=^-rj:5lC, <Oil«l$P^iEfi|57irj: 

y, ibum^musx-mtii^ixtzimikmit^ #«iSi5 

«ldlSI56-l?S5!ii$*t/=2 0<D#«SPPa , Pb *e.Stii 

ttW(cjfiia-rsj:a(=iijjE**L«' (S3 8) . 

[0 0 5 3] (m4©^-K) |g4(D^-Kl*. <t*SS 

f.:*:t<<«^Lrfcy. Sl!ihu-xa*f=li#ii!ih 

l\-5<!:tirjSffl*ti'5, 'Sil^li'DsfeSP/i^e.'D 
SSOtWS ^ X ^ J: a l-S^ t fc^^lc* < 

f|f>^X-5. 02 1 (a) i=C(DJ:a^CiS^L/=ffl«©« 

aiaf^L. 02 1 (b) IC02O (c) a)*^i=j:y 

[0 0 5 4] CfDli^. <Jl)x.li*fI5B<DlB2(7)*-K^ffl 

Ufcli^. a.DCG<i: y t^i^mmizhiibmnM±<D 
jiSi*>e. (1) *-e»ai*ih-5!IJ8*<ft*flli'S«iS*2 

®R/fSS?t-5t. 02 1 (b) (DPa . Pb a)J;5lc, 

iBSlJliiiS:^i: t<a<l> C G <»: y t ii«i±t?6ffiiJ(cfeSf= 

©«i«icj>itrsi!iW(cttta-r*ci:tt-e#ftL^ z<j> 
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[00 5 5] J&ifeIC, attJ^^Xfc'D'il^lIJA^b, <6^feg|! 

pk ^«iai-r*, i^mismtLxtt. ttuj^tifc^snMi 

L . a«L» C G <»; y J:^(pl(C;$U^^(r fe|„C,xgfSm 

oa%■^?s<&cGA^6o)^i8i*^«t.;*:tL^/^i^<i>^fefil5p 
tbLr%,<fci>. 

[0 0 5 61 ;^(C1I2 2 (a) (C^fJ:^!-, fifeili^^l 
[0 0 5 71 ^ffc, Ib4<0^-KT?. ttai$*lfc<D'S» 

cGcfcuiSLv^igjoffiin (112 2 (b) oi^Mmm ± 

£PI -PC . PC ~Pn (D^mzi^mL. 113©^- 
[0 0 5 81 |g4<Z)^-Kt?. iiO!)EHE(=(*. 

l|3<D^-KroL^■rtlA^^ffll^r#«®^tt^^iLTtJ: 
[0059] 5 (D*- K) % 5 <D*- Ktt. <£>*8P 

^^ti^tfe^^, ^§^.^l•5i^<t(^ll2 7 (a) . 

(b) ®J:5lr&y. 'C'^feSPA^bS»Uy=^g^(c^§f,;ft 
(Si 9 (b) ) t(±±TB86g*<iS(=«CS. Lfc 
0 2 8 (C^ Lfc J: 7 (C'i>SfHlPfl)S'C''<t 

a)(agH^*<mi ~m4*-c(D^-Kt(ii3siE-ri). c 

<C>* y t ^t^SP» (13 2 8 IC^^L^T« A J: y ±tf)gP5^) 
*S»»^!f#SLfc»li. mi ~m3<7)LA-f*l.O^-K$ 

ffli.^r#*iaj$«ltBLr*,j;i,>, [ii2 9(i»ifl)*-K 

l=J3lt«#»«Itt{il*at^fflt^/■=«&(D:7□-f ^- h 

[0 0 6 0] *fcia3 oj=*-r<fcaic, ttai$*ifciDfi 



*i#<7)'C>^fea5pk (Dmimmm^htciO'mH^n/s.oo-^ 

^^'DSUSUPk i:Lrt<fcL^L. E'DCGJiyjai^^lDl 
slA<:*;^L^^^.C,^^feSi^Pk ,!:Lrt.^;L^„ v-a 

7;^s|^<»^tea):^;^(c<»:ySl^iiLrtJ:t^, ^as^+ifc 

'D^feSPPk A^^bMT, m<C^CGJ;yiil^^ii(cSSte|p 

± (H'fa^ro^ia) spi ~pc , PC ~pn (ornm 
iz'i^mi. »i~m3©*-K^ffli.x-5ci:r'#»si!$ 

[006 1] *fc. il^0)±TH^A<)S6(c/j:^ct^# 

rig 1 i)^^mA<D=e- K^ffll.^r#^SI5$fi^^b LTt<k 
sg^rii'jf <, H«i©±spi=«-r«ai*?^fo (a*/© 

[0 0 6 2] ;:):(c<0«lsgtti!ll(coi%-cattwr'5. ttib* 
Sltb$S^. l^iElS^A<ISorl^fciS^(ct$^lcMEBrt 

Lfc y . {6©^- Kjca y g^f: y -r .5 c i a< RigEt ta 
aflssm o(cj;ytfaii*ix5, 

[0 0 6 3] <SlxlfSa©tf-ail(rJ3Ur(i«SjE**lfci£> 

#^^ff^)£fa$fflt^rSaiLr4,J;l\L. mJEthtzm 
^l?<»rtSP<0®*ilS^*'5>KLr. A-^^ hiStlr 111 
iR<0IH-}ft^-9-'f X* 3lg-r -5 C t (C <fc o X^tb LXt 
J:L^. »:a©;lS(cPLr(i, 01 2(=S^-r<fc-5 
#tHSBPa . Pb ®Fs1©4'^CP,t'i>*aiPk 

4"C>lcills * t*r r 1 5 Rtt©»:«f tosc L r •frrtie© 
<*ISvtt^, *tt:M4-t1-»JS$ (5) Sicn?-r. 
(5) xE(cfcl.^r, La (ifi$4*a<Dft*, rj li j Si 

V = La /N X ;r X Z (rj2 ) -(5) 

t^) »»^:LrSlaJLrtJ:L^L. i^iE**tfc4>SISW 
rort. «'5CGJ:y2lg<t{4gO|cifitx (^tN) aj»<D 
*rgtffl$<D:fc#L^^^S^^^lt■5«»:3l=Urt,J:l^, 
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teSiftfli-C^^^b^lfc'OMIalP^E] 1 3-131 SOi: 

(ci#b+ifc'DSiHini 2-1 tiiR^gwicitb^xfc'DMtH 

IPi 2-2i$-5-*i-?tia)a<L^CG*<-a-r^<t9(r<2 

sm^Lxmi3^t>Mtzmv&io m 4it#^sppa 

mX'&io 121151*. ft$fti|i9L L^&bli-, fio 

[0064] c(7) J: a izLxtmi*it:>mm^mim 

^4fci6i=iai 2-01 siziFLtz^^tmmo^mm 
X''fr<j)^'p<Dmfki&wizaicxmm. s^t«.j:7(= 

[0 0 6 5] *fgB^li±a<Dllj5fi(nJKSg(c|SS$*t^c 
i:^f<a'!rK}eLTllteRrt|-efcS. ±2E<D|I 

«fifl)iK®ic33UT. i>mmnm^iz, «a^?tifc#»gp 

[0 0 6 61 ±fB0)lllit5<DJg®lcfcLNT, 

tt;i(= (t * ^'yy^montb izit. ii«{i^«;fifi $ 

[00 67] 1123 (a) , (b) (C, 02 0 (c) 0) 
*lfc#^a5Pa . Pb ^^to 02 3 (a) (Cfct>T. 

#lft8fpa . Pb ©*»Sl=-9->^;U)i5 (■9->:;^yu;t<'J 0 
Slcfclt«ffi>a;Rfg^*«). llHia)te3iM»$viia7 

■rs. hu-:j^**ifci*)SP©ss*vTt-rst. vt 

a , Pb ©ft$$35AKSLt 3SA!SS«S^ 

(6) se(cLfc/)<oTS[ai-rs, 

S = 7rx (L/2) 2 ... (6) 

C(03iJA!S®ISs VTi:ANC>)ilT(0 (7) iCirJ: 

V = VTXS - (7) 

rt.J:L^L, 'C>JS^$iii:Tffx.(*02 5IC*LfcJ:5 
l=#«IS|J©iSt (Pa -»Pa ' . Pb -♦Pb ' ) [z^t> 
1J:r-t*->^;UjiSi-V>3fEA!Sgti&iaiL (S-»S' . L-» 



L' ) , @s*<xfc-ti->:^>njSi=fci+l)S:ttHa<feyt* 

b <*; I ^;•Ji{ AlfQjfiMO)! IS ^ ?T a C t A<T;- 1 ^ . 

[0 068] 023 li3SAiE8Mi£i::F53'DfI« (^aT, R 
o 1 irPf.bt) $|gSL, ^(r)^mz^\i^'^fS.-^^'P7 

-f;u*^b3SM^S{ij-r*ii^©(?i mgaBse 2-26 0 

5 1#'ib$B) X6>ho RO I (ifiSa3$^xfc#tHSP0)(4S 
(ci6:S$*x, RO I i?q(Djig::''P7T'f7U$ lisiofe?! 
»8<D^Fb15^;1'IS L. b £llO»f ^ C i ir J: y SSAlfa 
aSESrojMS^tTd. iJI3il^«l, RO I (OlfiStt. <0^ 
W(:j5ltSfci)B#^jr igfc*l+ffoTtJ;i^L. <D)g«fl 

^iil:#^HSll(o«lt^li:l^Bl(c^i)I@^ToT^,<^:l^. *s 
i5£a)ff$^(cfct\Tt. '^%(niio{z^^(j)m^\z'imt: 
i*TRo 1 ivm^ Luii<tit[m-thi?iimfSLt<i^ < u 

[0 0 6 9] *fc. ±fB(»ll^£<?)^KsS(c^>L^r, -y-v:? 
;u^a)iSSii#tHSB<»+^l::. RO i <DgSS(i#^SP<;) 

[0 0 7 0] ±IB©Ste<»»^^(=fct\T, -Ni^i!) 

[007 1] *fc. ±fB(DII)!fe<Dif^!ilc33l-^Tiiia^S 

(cii/oy*fiii!aajsi5 5$*ttLrt^fcA<, c*i^ait-t* 
*A*LTftia-r5t©T?fcoTt.*L^ o^y. is« 

[0 0 7 2] *fc. ±a5©IIJ6a>«^®l=fcL^Tti2.*7C 

j:Lv, ctoii^irii, giI^^-x;^•T?^#b*lS'L^ll^ 
IP(i0 1 6(c:S^^LfcJ:•^^i:3;>:7cfl>ffi^^*■f -5. 
#btlf=3^5cfl)i&S«S<Drt, lg#««S«!^*^C.a?* 

y ta5L^SB^j<otfA^^.#^s»<tLr«itB-ri.. 01 7 

(a) . (b) iri^aj$*if=#^SI5Sn5t. COJi^. 
SIIISHP¥®$, 01 6<D/tS^II5l=3$SLT, 01 8 

oii => u-^-3.7)\,x(Si^K\z^m-^ 3 ;:R5c©'0M» 

[0 0 7 3] 

[i§B^a))aimi %%^A\zi~hi&%'SM^<i)%m-n'ii\.t. 
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16 J: y tiigl^BiIfB'C>StSm±<D«»#.a)*A^bfiif^© 
[0 0 7 4] *l£B^(c<fc«)JStjSil^a)«ia:5;£(i. 

[0 0 7 5] *IIMlCJ:«.*S#JSli«a)«lS*i4li, /D. 

IB i fllB 2 ^ S^JS.?*! 1 L r ItrlB'DMteSH^I^iE 
L. M5B(^I**ifc/fcS«|?icS'^L>r.O«{S6tStfi£» 

[0 0 7 6] :^^wzj^i^m^^m^(omis^m\t. i£ 

ife. iJIBa'DJ; y tSLvMB'i>e^lJ±(n^iKjS<»4'*^ 

[0 0 7 7] **Bfll=<fcSSg#iSil«©fllS:^;£(i, ^ 
SfrlBM'CjJ: y t;lU8frfB'DS^Sn±<»ai([^<7)«AN 
[0 0 7 8] ^:*B^lrJ;Sffi#;figi«<D«aa^;ili, t£ 

(omiSiA^h>i(>u^t!iimtbL. mib'DS^ip<oS'C>$^ 

frf B'C>s^m i: BfriB 2 ^ $iig,st*a i ^ l r fjia'Oii 
Hiit«*»tb-r « c i * ^ai -f 

[0 0 7 9] *ieB^(cJ:-54S#jfill^a>fiiS:^;4(i, 'C> 
IfeS? b tllJ* (i JSdii'tM 3 J; o T 5 * 

y^s:&(cfeSB^fB'C^stsll^±(D^D[#.(o+A^bSfs©lfe 

[0 0 8 0] :^§tmzj:imM3m»o9&msimt. 
^fesp A^ b * tifc 'DKSnroftttBf a (Dis^iSii^*^ b 
•Dg^iP^ttai-r^^si. BijfB<c»^^sp(om<D$« 

A. fJIBS-OJ: y tSgt^«iIIB'i>S^U±<©«a^04iAx 

[00 8 1] :^mizj:im^-3!imm9&m^mt. <t> 



tb. frtBl'D<i:y tiSI-^SlaB6SfnlI!±<r)1SS!#.(7)«A^ 

wiiB#$ssi5ics^LNr<oaHi«$s£^ai-r^#si 
[0 0 8 2] **fl^irj;sg#Kii^(?)jaagg(i, ^,^ 
'i>stftai*ttaj-r«#s<t, B!FtB<c.»ii«i$pa>«'C^$^ 

A, frtBS't^.fcy t,a5LN)!iIfB.DSISIl!±(D«il[Mi<D't'A^ 

bp;r^<D^lt(:LfcA<oT2^$#?SSP<t Lxmmt^ 

#pst. B^^lB'^>Sf■lPts^JIB2^^;B.s^^i$ii^gLr 
friB-osariP^i^iE-rs^si, i!ijiB»iE$*ifciCfS«t 

[0 0 8 3] *f§B^(Cj;^ifS§-gii/^(Dftigggli. g 
dii.01 a -ia;S (c J; o "CftfJ $ ;Kf=<DiaSP(Dft*6iS«l 

BirtBi'Od; y t;Si>Bijf3'De^$i5±<Dai»^(o« 
A^bp;r«(DifemcLfc*<-3T#»ai««6ai-r-5ttdi#ia 

[0 0 8 4] :f:iimzj::hi&'S»mm(D^m^mt. m 

(7)ii^^/)^b<c,^g^lP^at^l-r^^si, bJub-dm^hkd 

M'£A£35to. MBfi<5J: y t,;Jlt^gJrfB<tlltllP±fl>SS( 
«^fS<!:. fr!B#«iS|l(=*^L>T'D'<a«imffi$»aitS 

[0 0 8 5] ^^tmizj^im^^m^omm^mt, m 

a)iii^A^b'£,^S^IIP$ttttS-rS¥e:i:, SfrlB'OB^IB® 

£'Oi&^y>. ffiiBS'Oj: y t^i^BirtB'DS^iP±a)iisi( 

«iai-r S¥S t . fItB<DM^I»i«iItB 2 ^ $IS.5;^ t $ 
2*SLrB?raB<0il«IP^i^I-rS#fS<!:, HdlBigjEd*!. 

[0 0 8 6] :^^SJlcJ:i>|3i^S^li^®ffiSgg|j:. >C' 
^feSPA^ b}ilJ*fcliiSft®<,''X 3 ic J: o Tg^* 

feuxr. |irfB'C>SII$ll(0l'&$^«>«¥l9!i:. KrlB'&il 

^II5±«li[/S<D*A^ b^ to«iaj $*lfc<C>=teSl5A^ b^TsiJ 

!BS'C^<kyis*l=fe*B^rlB'DM»lI5±o)^ti»^.<»4'A^b 

[0 0 8 7] ei!i*fc(i#il!)hU-X(cJ:y, .L'SfeSI? 
<0'Cf SteSH® + (Cli i^tt A<#ISSll t f^fel L r L^ 5 A< 
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[0 0 8 8] ^%m-Qit. m%immT(Dm^^(D^^i 

«[±-t?«lc#tftfflIA<<j*S|J J: y a?L>fflill=i4S1- 4 - 1 «= 

[0 0 8 9] :$i%m^ziil^x{t. mn^P^vom 

'&liS^a)fitiiiBlrSi^T?«(=#«t3i:«<<i>%g|lJ: y t;$t'ffi>J 
[0 0 9 0] C(D<fc7l^Lr«Jai$ti.fc2 0(D#*HS|i^ 

[0 2] B 1 fl)*- KlcJC'S'L'M^IM^fiEiaSroSlt-K^ 

[03] ^i(o^-K(cj:4#iiaj*«iai-rsfc«)<D« 
[04] 4gii(a>^3gMii=i9-r-&ii&$a)3E^b$^-r@. 

[0 5] m2<0^-K(r<>:«<C>S«iSIIf^fiEffiffi<D35*i* 
[06] lg2<?)^-KirJ;5#*tS|5*«lth-r-6fcA<Dg! 

[07] ^i)[a>^§g^(=H-f'&£Sta)lE^b$^-r0. 

[0 8 ] |g 3 (7)^- KIC J: 4'C>Sltmf*»«ffla<n0lt^* 
S^-f 7a— f^-v— h. 

[09] ig3ro^-Kicj;s#ti8ii^^aj-fSfcAa)ts 

[010] «Og^ai<Dii5iE:^;£S*-r0, 

[011] ^fi2Ly=»c^steii5$5^-r0, 
[012] Vf-mm^:f:^(oi!iBm. 



[013] te5i»!i:ilXffii«t<»'L>illSf|JOl4SS&:&a 

[01 4] mmtimmmtO'L-min^omoiiSLsm^ 
[01 5] m^Witi&^wit<oibuui^(oii:>izm^ 

SS^:^;i(DUia^0, 

[016] 3;:)j3£(D/O||||fI!$^-r0o 

[017] 35>J5c(7)<l>S$filllA^b«iai$nfc#*«S|l$* 

■r0. 

[01 8] f^-iE^iltz3')!.fz<J)ibUUit!^^7r:tm, 
[019] <g*i#t#JSSIl<OM^fltitRl/<t>=feaJ*>?>lS 
^^4iy-r<DHI(7):g$Aira0. 

[02 0] V=:i77UhU-X,'fe, # 
[02 1] 04(Z)^-K<OJ*flt*4i-5i«^Lfci5«[<O 

[112 2] iii«|a)iigjPi(;>ii$Ea)i%W0. 

[02 3] jJSAlfll3ftfia)tta!lOf=A-9->^^HiSiatfRO 

I $5t-r0. 

[02 4] 3SAifii3SMst;"BI©fc«i<»iie:^a7T'(';u$ 

0O 

[02 6] lgftil<D'X3-0;£©JSI5^5i^*-r0. 
[02 7] ig^ji/D>xa-0ai=<torf#b*i-5<&S8ffl 

[02 8] igda'Dxn— 0;i(rJ;-5Ti#btlfc'i>liSJ 
©ffirS^A^ btttb $ ;h.fc'D'iS^fP^ S^-r0. 

[02 91 jS5©^-K(cJ:S#tt««ai©a*l.«3^t 
7a— ^-v— h, 

[03 0] Jg|^ji'C>xa-0jSi«J:o-C»b*if='£jS^ 
mica 4 (D^- K*afflLfc0. 

[03 1] |g5<0^-K(rfclt5il<ft(?)±T5e$*-r 
0. 
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